Abstract -A b r i e f overview of t h e works by A.V.Kiselev on t h e r e l a t i o n s h i p between t h e r e t e n t i o n parameters and mol e c u l e s t r u c t u r e in g a s and l i q u i d chromatography is given. New d a t a on t h e r e t e n t i o n r e g u l a r i t i e s of alkylbenzenes i n l i q u i d chromatography a r e presented. It is shown t h a t t h e e l e c t r o n d e n s i t y d i s t r i b u t i o n i n complex molecules may be p r e d i c t e d by t h e r e t e n t i o n parameters i n normal phase chromatography. It is also s$own that t h e s e p a r a t i o n s e l e o t iv i t y for isomers i n r e v h s e phase chromatography may improved w i t h t h e use of p o i a r adsorbents i n s t e a d of commonly used nonpolar adsorbents. be
INTRODUCTION
The r e t e n t i o n of substances i n chromatography a t constant temperature is determined by t h e n a t u r e of s o r b e n t , mobile phase and by t h e molecule s t r u ct u r e . The n o t i o n "molecule s t r u c t u r e " implies both t h e composition and t h e geometry of t h e molecule. It is common knowledge that t h e s c i e n t i f i o school of Professor A.V.Kiselev d l d very much t o i n v e s t i g a t e t h e e f f e c t s of adsorbent chemical n a t u r e and geometrical s t r u c t u r e on t h e r e t e n t i o n . The e f f e c t s of molecule s t r u c t u r e on r e t e n t i o n in g a s and l i q u i d chromatography were a l s o thoroughly i n v e s t i g a t e d . These problems were i n t e n s i v e l y explored abroad (Ref.1) i n t h e last few years. Many p u b l i c a t i o n s a r e aimed t o extabl i s h i n g q u a n t i t a t i v e r e l a t i o n s h i p between the molecule s t r u c t u r e and chromatographic parameters. The o b j e c t s of t h e s e s t u d i e s a r e :
-t o e x p l a i n t h e r e t e n t i o n mechanism and t o p r e d i c t , on i t s b a s i s , t h e r e t e n t i o n parameters and s e p a r a t i o n s e l e c t i v i t y -t o c o r r e l a t e t h e revealed r e t e n t i o n r e g u l a r i t i e s w i t h t h e r e a c t i v i t y o r b i o l o g i c a l a c t i v i t y of substances. This paper p r e s e n t s an overview of previous works by A.V.Kiselev and COworkers as w e l l as some new d a t a concerwing t h e problem.
GAS CHROMATOGRAPHY
The influence of c a r r i e r g a s on r e t e n t i o n is i n most c a s e s n e g l i g i b l e i n g a s chromatography, t h e r e f ore t h e r e t e n t i o n f o r an adsorbent a t constant temperature i s determined j u s t by t h e molecule s t r u c t u r e . The i n f l u e n c e of 
The r e t e n t i o n r e g u l a r i t i e s f o r d i f f e r e n t c l a s s e s of compounds as w e l l a s f o r d i f f e r e n t isomers ( i n p a r t i c u l a r cis-, tris-, p o s i t i o n a l isomers, e c t ) were i n v e s t i g a t e d on g r a p h i t i z e d carbon black i n t h e s e r i e s of s t u d i e s (Ref .2-& 6) . The i n f l u e n c e of molecule geometry on r e t e n t i o n .15) , t h a t t h e r e t e n t i o n on s i l i c a g e l s g i v e s t h e i d e a on e l e c t r o n i c e f f e c t s i n complex molecules (Ref .I 6 ) , t h a t t h e r e t e n t i o n parameters provide t h e information on t h e p r o p e r t i e s of l i q u i d c r y s t a l s (Ref . I7 & 19 ). These problems a r e g e n e r a l ized i n t h e monographs (Ref .20 & 21).
LIQUID CHROMATOGRAPHY
The r e t e n t i o n mechanism i n l i q u i d chromatography i s more complex, s i n c e t h e r e t e n t i o n i s always influenced by t h e mobile phase used. In a general i z e d case f o r normal phase chromatography t h e r e t e n t i o n i s mainly due t o s p e c i f i c adsorbent-eluent i n t e r a c t i o n , namely f o r benzene d e r i v a t i v e s on s i l i c a g e l . In r e v e r s e phase chromatography t h e r e t e
n t i o n is p r o p o r t i o n a l t o t h e degree of molecule hydrophoby, i n p a r t i c u l a r t h e r e t e n t i o n is prop o r t i o n a l t o van d e r Waals molecule volumes (Ref.21). The i n t e r a c t i o n of p o l a r molecules w i t h nonpolar e l u e n t i s very s t r o n g on hydroxylated s i l i c a g e l .
In some c a s e s t h e r e t e n t i o n may be due hydrogen bonding and donora c c e p t o r i n t e r a c t i o n s . The r e t e n t i o n w i l l be caused t o a oonsiderable ext e n t by t h e d i s t r i b u t i o n of e l e c t r o n i c d e n s i t y i n molecules (Ref.22 & 24). Fig.1 i l l u s t r a t e s t h e dependence of polymethylbenzene f r e e a d s o r p t i o n energy change on summarized Gammet c o n s t a n t s i n d i c a t i n g t h a t t h e r e t e n t i o n is mainly due t o e l e c t r o n i c e f f e c t s . The f i g u r e a l s o p r e s e n t s t h e data -m --i Dependence of A (AG ) on summarized Gammet cons t a n t s f o r benzene a l k y l d e r i v a t i v e s . Column: 1 5 x 0,4 om, hydroxylated s i l i c a g e l ; e l u e n t -hexane, 3 cm /min, 25OC. 
l e c t r o n d e n s i t y of benzene ring f o r t h e s e compounds undergoes s l i g h t changes. A small d i f f e r e n c e i n alkylbenzene r e t e n t i o n i s mainly caused by t h e l e n g t h of t h e a l k y l chain, which a l t e r s t h e adsorption s p a t i a l hindrance on t h e surface. This i s confirmed by f i g . 2 showing a good c o r r e l at i o n between t h e change of f r e e adsorption energy and s t e r i c c o n s t a n t s . The method of e l e c t r o n adsorption spectroscopy of change t r a n s f
e adsorption energy changes and charge t r a n s f e r band maximum f r e q u e n c i e s i n charge t r a n s f e r complex of polymethylbenzenes with t e t r a c y a n e t h y l e n e i n methylenechloride i n d i c a t e s donor-acceptor i n t e r a c t i o n (f ig.3).
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and f r e q u e n c i e s of charge t r a n s f e r band maximum in charge t r a n s f e r complex of alkylbenzenes polymethylbenzenes w i t h t e t r a c y a n e t h y l ene i n methylene c h l o r i d e . 
Fig.4 shows t h a t t h e r e t e n t i o n i s s t r o n g l y influenced by hydrogen bonding. It i l l u s t r a t e s t h e v a r i a t i o n of f r e e adsorption energy A ( A G ) w i t h t h e dipole moments of adsorbed substances. A n o t a b l e d e v i a t i o n of A ( a G ) from t h i s p l o t f o r p o l a r substances i s due t o considerable cont r i b u t i o n of hydrogen bonding t o t h e r e t e n t i o n . The hydrogen bonding cont r i b u t i o n may be estimated u s i n g t h e d i f f e r e n c e between A ( A G ) v a l u e s of experimental p o i n t s above t h e l i n e and t h e p o i n t s on t h e l i n e where t h e y should have been l o c a t e d i n t h e absence of s t r o n g hydrogen bond ocnt r i b u t i o n .
The r e t e n t i o n s h a r p l y decreases on dehydroxylated s i l i c a g e l b) Column: 10 x 0,6 om, s i l a n i z e d s i l i c a g e l ; e l u e n t : isopropanol-water (1 : 5).
(calcined a t 800 OC f o r s e v e r a l hours) and t h e e l u t i o n o r d e r changes f o r some p o l a r substances. Varying t h e degree of dehydroxylation one may change t h e r e t e n t i o n over a wide range. Dehydroxylated s i l i c a g e l s may f i n d t h e i r use i n r e v e r s e phase chromatography. Fig.5 
p r e s e n t s t h e compar i s o n of r e t e n t i o n sequence f o r d i f f e r e n t benzene d e r i v a t i v e s on hydrox y l a t e d and s i l a n i z e d ( t r e a t e d w i t h t r i m e t h y l c h l o r o s i l a n e ) s i l i c a g e l s .
Both t h e v a l u e s of c a p a c i t y f a c t o r s (Kc) and t h e e l u t i o n order of p o l a r aromatic d e r i v a t i v e s vary condiderably f o r t h e s e two columns. The r e t e nt i o n i n r e v e r s e phase chromatography i s due t o n o n s p e c i f i c substanceadsorbent i n t e r a c t i o n and s p e c i f i c substance-eluent i n t e r a c t i o n . The ret e n t i o n and s e l e c t i v i t y may be a l t e r e d i n r e v e r s e phase chromatography u s i n g p o l a r adsorbents i. e. including a l s o s p e c i f i o substance-adsorbent Relative r e t e n t i o n times of benzene d e r i v a t i v e s (versus benzene) on column w i t h s i l i c a g e l , 5 m, modif i e d by d i f f e r e n t f u n c t i o n a l groups. Column: / 0 x 0,4 cm, e l u e n t : water-isopropanol Capacity f a c t o r s f o r halogen-substituted benzen e s on s i l i c a g e l doped w i t h a l k y l s i l a n e (c16) and a l k y lt h i o s i l a n e ( C I 2 ) . Column: 1 0 x 0,4 cm; e l u e n t : water-isopropanol i n t e r a c t i o n . Table 1 p r e s e n t s r e l a t i v e r e t e n t i o n times of benzene derivat i v e s (versus benzene) on a column w i t h s i l i c a g e l , modified by d i f f e r e n t f u n c t i o n a l groups. The t a b l e shows, t h a t both t h e c a p a c i t y f a c t o r v a l u e s and t h e e l u t i o n o r d e r of t h e same d e r i v a t i v e s can be a l t e r e d u s i n g d i ff e r e n t s o r b e n t s . This i s a l s o confirmed by t h e r e t e n t i o n data f o r halogens u b s t i t u t e d benzenes on t h e s i l i c a g e l s , mentioned above ( t a b l e 2). Ionp a i r chromatography is based on t h e same p r i n c i p l e . The s u r f a c e p o l a r i t y is changed by t h e a d d i t i o n of d i s s o c i a t i v e substances t o t h e e l u e n t . Sep a r a t i o n s e l e c t i v i t y for isomers of some s t r o n g l y p o l a r substances, aromat i c a c i d d e r i v a t i v e s i n p a r t i c u l a r , may be g r e a t l y enbanced ( fig.6 ). In Separation s e l e c t i v i t y and r e t e n t i o n may be a d j u s t e d i n t h i s method both w i t h t h e c o n c e n t r a t i o n of modifier (tetrabutylammonia chlor i d e ) and w i t h t h e c o n c e n t r a t i o n of isopropanol. In t h i s case t h e change i n f r e e a d s o r p t i o n energy i s p r o p a r t i o n a l t o d i s s o c i a t i o n c o n s t a n t s of a c i d s .
